Piecewise linear functions defined by p-maps, linear only on a subset of r vectors and components, are introduced. Universal properties for this map are proved. Spaces of extensions of differential forms by piecewise linear functions are considered
Introduction
Piecewise linear functions are useful in several different contexts, piecewise linear manifolds, computer science or convex analysis are examples. A definition of a piecewise linear function is the following, see [8] . Let , where  is an arbitrary field of characteristic 0. Some properties of r-determinant maps are considered. It is defined the adjoint for a linear map
, where E and F are linear spaces, and the development of a r-determinant function by r-cofactors. Extensions of differential forms are defined by r-subset wise skew symmetric maps. Basis and spaces of generalized differential forms are studied.
R-Subset wise Linear Mappings
Some properties of linear functions are extended to mappings which are linear only on subsets of r variables.
 Denotes an arbitrarily chosen field such that 0 =  char 
e be a basis of an n-dimensional vector space E and let Then  is said to be r-linear with respect to the r-subsets of vectors and components, that is, an r-subsetwise linear mapping. The linear mappings  are the components of  .
Example 2.1 The function
Graph of the function  . (Obtained by Mathematica). 2 ) ( : 23  21   13  11  13   22  21   12  11  12  23  13  22  12  21 
In the first sum on the right side 
Theorem 2.2 For any r-swlin mapping
there exists a unique linear mapping
That is, the mapping
is an universal element for the functor F . 
Since  is a homomorphism, it follows that  is an r-swlin map. 
. For the principal theorem on factor spaces, see [5] , there exists an unique linear map f such that the following diagram commutes that is,  is an universal element. So 
where the bilinear function ) , (   , on the right side, is the inner product in 2  . By the theorem 2.2, the map
is free, the function f is determined by its values ) (
Corollary 2.1 For any r-swlin map
If  is a permutation, 
Proof. For any
X is the square submatrix of X determined by rows indexed by  and columns indexed by  . 
is said an r-determinant function.
The scalar 
Example 3.2 In order to obtain a non-trivial example of r-determinant function, consider a 2-swlin function
The following proposition states the universality of the r-determinant function. , there is an unique vector  be a basis of E such that
Then, for any r-swlin skew symmetric map 
, is a r-determinant function too.
Let F
 be an r-determinant function in F and let F E  :  be a linear mapping of vector spaces, where
By theorem 3.4,
so the vector f does not depend on the choise of F  and it is determined by the map  , then the notation 
The expression for 
ii) It is a special case of i) for
